Low serum vitamin D level has an increased association with risk of multiple sclerosis (MS).There has been no published data on the levels of this vitamin in Indian population with MS. Hence we decided to undertake this study to document if there is evidence of vitamin D deficiency in patients with MS in our population. 26 patients with diagnosis of MS by modified Mc Donald's criteria were enrolled in this study. Serum vitamin D (1,25 hydroxy) levels were measured by electro-chemiluminescence in our biochemistry lab. An age-matched control group of 202 patients who did not have a diagnosis of MS were included. In our study group 76.9 % had vitamin D level less than 20 ng/ml compared to 65.5 % of control group (p value of 0.019). Our study revealed a trend towards low vitamin D values in Indian MS patients.
Introduction
Multiple sclerosis (MS) is predominantly a disease of the temperate climate [1] . However with better investigation tools like MRI Brain we are increasingly diagnosing MS in the Indian subcontinent. Given the population of our country even with a low prevalence, the number of patients suffering from the disease may be high. We know that genetic, environmental and infective factors play an important role in the aetiology of the disease. However vitamin D deficiency is now increasingly being investigated as a triggering factor. The source of vitamin D in human beings is dependent mainly on exposure to sunlight. There is a decline in ultra violet ray exposure as we move to higher latitudes. During the winter at high latitudes, ultraviolet sunrays is too low to produce adequate amounts of vitamin D3. Hence at latitudes higher than 42°vitamin D deficiency is common especially among those with poor dietary intake [2, 3] . Studies on vitamin D and MS have found that individuals with MS tend to have insufficient vitamin D levels [4, 5] and that periods of low vitamin D levels precede the occurrence of high lesional activity and vice versa as detected by MRI [6, 7] . The prospect of a potential tool to prevent MS is tempting, yet challenging. Hence supplementation has not only been proposed to prevent relapses, but also to attenuate disease activity of MS [8, 9] . Vitamin D has been shown to have many immuno-modulatory effects in preventing relapses [10, 11] . This sparked the interest in a poor vitamin D exposure as a risk factor for developing MS. No published data is available on vitamin D levels in Indian population with MS and a positive study can definitely have therapeutic effects in a country like ours with a low socio economic status where interferons are beyond the reach of most patients.
Materials and Methods
In the present study we aimed at measuring the serum vitamin D level in patients with confirmed diagnosis of MS attending the MS clinic in Amrita Institute of Medical Sciences and Research Centre (AIMS), Kochi, Kerala. These patients fulfilled the Mc Donald Criteria 2005. The study population was compared with controls that were aged matched patients and were not on any vitamin D supplementation or having any chronic debilitating illness leading to secondary vitamin D deficiency.
Method of Vitamin D Estimation
The estimation of 1,25 hydroxy vitamin D was done in our biochemistry lab by an Electro-chemical luminescent method (Elecsys 2010 as instrument and with Roche reagent kit). The normal range estimated is 20-30 ng/ml.
Statistical Method
Statistical significance of the difference in the mean values was tested using Student's t test.
Due to non-normal distribution of the values of both the variables, analysis was done on their log values.
Results
Numbers of Cases were 26, of which 23 were females with age matched 202 controls. Mean age of cases were 32.6 years and controls were 37.5 years. Of the cases 23 were relapsing remitting type, two secondary progressive.
Mean vitamin D value for cases was 14.84 and for controls were 18.55. The statistical significance between the means was assessed using students t test and the p value was 0.019. Controls of 202 patients has been included in the study for achieving statistical significance (Table 1 ; Fig. 1 ).
Discussion
The prevalence of MS is almost close to zero near the equator and is markedly increased as we go up towards the temperate regions. One hypothesis is that sunlight exposure and the resulting increase in vitamin D may exert a protective effect for people in the tropics [12] [13] [14] . Some exceptions for this latitude gradients are districts in Switzerland at altitudes [2,000 m above sea level [15, 16] , Greenland and coastal regions of Norway were the prevalence of MS were lower [17, 18] , Results are consistent with the hypothesis that inadequate vitamin D status is an important pathogenic factor in MS. Annual UV B radiation is more intensive in Swiss districts at higher altitude than those at sea level. Hence higher vitamin D levels at these altitudes are associated with lower prevalence of MS. In Greenland and in coastal Norway there is traditionally high consumption of vitamin D rich fatty fish. Hence the coastal regions have lower prevalence of the disease compared to inland.
However the clearest evidence for risk of MS in individuals with low vitamin D levels comes from the largest nested case control studies done in seven million American soldiers [19] their blood samples were stored in the department of defence serum repository in 1992. Multiple sclerosis cases were identified through Army and Navy physical disability databases from 1992 to 2004 and diagnoses were confirmed by medical record review. The vitamin D levels of soldiers with diagnosis of MS were compared with age, sex and ethnic matched controls. The conclusion of the study was that those soldiers with high vitamin D levels at the time of recruitment had lower incidence of MS.
The most widely used score to quantify disability due to MS is the expanded disability status scale (EDSS). EDSS score has been reported to correlate negatively with serum 25(OH)D level [20] . EDSS-score also correlated negatively with recent sun exposure [21] .
Relapse activity has also been related to vitamin D status. During relapse, lower serum 25(OH) D levels have been reported in several MS populations, when compared to in remission [22, 23] . Also more gadolinium enhancing lesions on T1 MRI have been reported in Germany in spring and early summer, and less in autumn [24] .
Hence vitamin D also produces immunomodulatory effects on the disease and helps either in preventing it or decreases its effects when it occurs [25, 26] .
There are also therapeutic benefits to treatment with vitamin D supplementations and evidences show that there is reduction in the number of relapses when patients are [27] . Our study population were from the state of Kerala in south India who inherently have very low chance of developing MS due to proximity to the equator and also because they predominantly eat sufficient amount of vitamin D rich fatty fishes as a part of their regular diet. However there are also some factors in this population that can favour the development of MS. One is the colour of their skin and the second being less of sunlight exposure due to more people taking up white collar jobs. It has been shown that dark skinned people requires longer duration of exposure to sun to produce the same amount of vitamin D levels than in fair skinned individuals.
In this study we found that the mean value of vitamin in the case study group (14.84 ng/ml) and controls (18.55 ng/ml) were below the normal range (20-30 ng/ml).The mean value in cases showed a statistically significant (p value 0.05) decrease in vitamin D levels when compared to age matched controls even though the controls also had lower mean value than normal. The dark skinned nature and decreased sun exposures might be the reason for the reduced levels of vitamin D in both study groups.
Conclusion
Serum vitamin D levels were low in the study population. To our knowledge this is the first study looking at serum vitamin D levels in patients with MS in the Indian population. Though our study was done on a small number of patients MS itself is a rare disease with low prevalence rate compared to many other neurological disorders. Our study has revealed a trend towards low vitamin D values in Indian MS patients. We need more studies in other parts of the country to confirm this trend and to look at vitamin D levels during both relapses as well as remission and with duration of sunlight exposure.
